Dose-dependent effects of higher methionine levels on the transcriptome and metabolome of transgenic Arabidopsis seeds.
Higher methionine levels in transgenic Arabidopsis seeds trigger the accumulation of stress-related transcripts and primary metabolites. These responses depend on the levels of methionine within seeds. Methionine, a sulfur-containing amino acid, is a key metabolite in plant cells. To reveal the regulatory role of the Arabidopsis thaliana CYSTATHIONINE γ-SYNTHASE (AtCGS), methionine main regulatory enzyme, in the synthesis of methionine in seeds, we generated transgenic RNAi seeds with targeted repression of AtCGS during late developmental stages of seeds. Unexpectedly, these seeds accumulated 2.5-fold more methionine than wild-type seeds. To study the nature of these seeds, transcriptomic and primary metabolite profiling were employed using Affymetrix ATH1 microarray and gas chromatography-mass spectrometry analyses, respectively. The results were compared to transgenic Arabidopsis seeds expressing a feedback-insensitive form of AtCGS (named SSE-AtD-CGS) that were previously showed to accumulate up to sixfold more soluble methionine than wild-type seeds. Statistical assessments showed that the nature of transcriptomic and metabolic changes that occurred in RNAi::AtCGS seeds were relatively similar, but to lesser extents, to those previously reported for SSE-AtD-CGS seeds, and linked to the induction of global transcriptomic and metabolic responses associated with stronger desiccation stress. As transgenic seeds obtained by both manipulations exhibited higher, but different methionine levels, the data strongly suggest that these changes depend on the absolute amounts of methionine within seeds and much less to the expression level of AtCGS.